Actions of BAX on mitochondrial channel activity and on synaptic transmission.
Changes in mitochondrial architecture and permeability facilitate programmed cell death. The BCL-2 family protein BAX is implicated in the formation of large "death channels" in outer mitochondrial membranes. We found that BAX-induced channels on mitochondria may have alternative functions. By patch clamping mitochondrial membranes inside the presynaptic terminal of the living squid giant synapse, we made direct measurements of channel activity produced by BAX application. Only infrequently did BAX application result in large conductance channels similar to those produced by a proapoptotic BCL-xL fragment or by application of a BH3-only peptide. Instead, the majority of outer mitochondrial channels induced by BAX had much smaller conductances than those found previously for the proapoptotic protein. Injection of BAX into the presynaptic terminal did not abolish synaptic transmission, contrary to previous findings with the proapoptotic fragment of BCL-xL. Instead, injection of BAX caused an increase in neurotransmitter release, as has also been found for the full-length antiapoptotic BCL-xL protein. We suggest that BAX can act to enhance synaptic efficacy in a normal physiological setting. Furthermore, the occasional large openings may reflect the function of "activated" BAX either to facilitate cell death or to play a physiological role in decreasing synaptic activity.